















 INVENTION OF A TRANSFER MOTION WHICH CAN REDUCE THE BURDEN OF CAREGIVERS AND 
PROPOSAL OF A CLASSIFICATION TABLE OF A MEANS OF TRANSFER ASSISTANCE BASED ON THE 









 In this study, first, in order to reduce the burden of caregivers in nursing care, a new method of transfer 
motion to move a care-receiver from bed to the wheelchair was invented by combining transfer motions 
presented in previous literatures, Then, verification experiment was carried out to verify an effectiveness 
of the proposed method of transfer motion. As a result, it was confirmed that the proposed method can 
reduce the burden of the caregiver’s lower back as compared with the conventional methods of transfer 
motion. Second, to make caregivers choose a suitable means of transfer assistance easily, a classification 
table which presents a means of transfer assistance based on the condition of a care-receiver was proposed. 
Then, by focusing on transfer assistance using a power assist suit, validity of the proposed classification 
table was verified through verification experiments. 
 
























































































Fig.2 Position of legs 
 
 

































































 各移乗動作における介助者役の動作を図 4，図 5，図 6
に示す． 
 
       
(i)              (ii)               (iii) 
Fig.4 Caregiver in transfer motion (a) 
 
       
(i)              (ii)               (iii) 
Fig.5 Caregiver in transfer motion (b) 
 
       
(i)            (ii)              (iii) 




図 4 (i)のように完全に立ち上がり，図 4 (ii)のように立ち位
置を変えながら向きを変えて，被介助者に車椅子の肘置き
を掴んでもらい，被介助者が肘置きを掴んだことを確認し
たら，図 4 (iii)のように車椅子に下ろす． 
1-2) 移乗動作(b) 
力の入れ方は膝をよく使うように指示し，動作方法は，










各移乗動作における被介助者役の動作を図 7 に示す． 
 
       
Transfer motion (a)  Transfer motion (b)  Transfer motion (c) 























     %MVC = ARV / ARVmax × 100          (1) 
 
Table 1 Results of verification experiment 
Transfer motion A [%] B [%] C [%] D [%] 
(a) 
R 60.81 43.91 97.44 41.65 
L 75.24 44.13 65.64 44.75 
(b) 
R 65.36 54.00 90.63 46.91 
L 70.51 39.37 44.18 35.54 
(c) 
R 42.85 35.79 69.87 28.48 





















Table 2 Results of VAS evaluation 
Subject Waist [%] Knee [%] Ankle [%] All [%] 
A 
(a) 61.1 51.0 56.4 65.3 
(b) 67.3 59.1 60.2 78.1 
(c) 48.7 50.8 51.2 53.9 
B 
(a) 59.6 69.8 70.5 75.1 
(b) 61.3 83.6 84.6 79.7 
(c) 38.7 82.8 83.4 51.4 
C 
(a) 81.0 25.1 12.8 42.2 
(b) 50.0 61.9 9.3 31.7 
(c) 11.7 12.9 9.7 7.0 
D 
(a) 37.8 7.8 11.6 49.8 
(b) 27.7 61.6 73.5 60.7 










































   
                 (i)                   (ii) 
   
(iii)            (iv) 
Fig.8 Flow of transfer 
 
（２）作成した分類表 










 I：A，B，C，D すべてが△以上 
 II：D が×で A，B，C すべてが△以上 
III：B か C のどちらか，または B と C の両方とも× 
で A が△以上 
IV：A が× 
 
この判別条件を用いて作成した分類表を表 3 に示す． 
 
Table 3 Classification table 




*)    Passive assist suit 
Assistive tool A 
IV 
*)    Active assist suit 
Assistive tool B 
Assistive device such as lift 






3) Passive assist suit（能動アシストスーツ） 
能動的にはアシスト力を発揮できない，受動アシストス
ーツを装着した状態で，考案した移乗動作を行う． 





5) Active assist suit（受動アシストスーツ） 
能動的にアシスト力を発揮できる能動アシストスーツ
を装着した状態で考案した移乗動作を行う． 





































































被介助者には判別条件 III の状態として，「A. 起き上がり」




被験者は 20 代の健常な男性 5 人，被介助者役は 20 代の
健常な男性 1 人である．被験者には，各状態でそれぞれ 3
回ずつ考案した移乗動作を行ってもらい，その施行時間と























× 100       (2) 
 
Table 4 Results of verification experiment 
Subject Without suit [%] Passive suit [%] Reduction rate [%] 
A 45.16 38.09 15.6 
B 44.21 36.85 16.6 
C 48.17 41.05 14.8 
D 42.55 44.61 -4.8 
E 54.58 47.08 13.7 
 


























Table 5 Results of VAS 
Subject Without suit [%] Passive suit [%] Difference [%] 
A 
(1) 73.0 67.9 5.1 
(2) 72.0 67.8 4.2 
(3) ― 74.4 ― 
B 
(1) 27.0 25.2 1.8 
(2) 24.6 23.2 1.4 
(3) ― 94.1 ― 
C 
(1) 25.1 28.9 -3.8 
(2) 39.5 37.8 1.7 
(3) ― 90.8 ― 
D 
(1) 22.5 20.8 1.7 
(2) 32.4 19.1 13.3 
(3) ― 93.9 ― 
E 
(1) 18.7 10.2 8.5 
(2) 25.4 11.2 14.2 
























4 秒から 7 秒の間で被介助者を起こし上げて長座位の状態
にする（図 10(c)）．7 秒からの 3 秒間は起こし上げ終了時
の姿勢を保持し続ける．また，実験時に被験者の脊柱起立
筋の筋電位を測定し，各条件の 3 回目の実験終了後に VAS
評価による被験者の主観的な評価を行った．VAS 評価の項
目は本章 1 節の内容と同一である． 
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× 100        (3) 
 
Table 6 Results of verification experiment 
Subject Passive suit [%] Active suit [%] Reduction rate [%] 
A 45.60 43.26 5.1 
B 47.70 39.83 16.5 
C 43.79 35.30 19.4 
D 26.11 23.70 9.2 


































Table 7 Results of VAS 
Subject Passive suit [%] Active suit [%] Difference [%] 
A (1) 76.6 81.1 -4.5 
(2) 79.9 79.6 0.3 
(3) 50.7 41.3 9.4 
B (1) 61.6 57.7 3.9 
(2) 72.4 63.3 9.1 
(3) 39.3 38.6 0.7 
C (1) 53.9 41.4 12.5 
(2) 72.5 55.9 16.6 
(3) 51.3 47.9 3.4 
D (1) 30.8 28.6 2.2 
(2) 29.2 23.4 5.8 
(3) 95.7 78.9 16.8 
E (1) 29.6 15.2 14.4 
(2) 34.0 17.7 16.3 
(3) 92.5 81.3 11.2 
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